Purpose -This paper focuses on the identification of the existing capacities of post disaster C&D waste management in developing countries, with a special emphasis onSri Lankato determine the capacity gaps and related influencing factors.
Introduction
Disasters, with devastating impactsin terms ofphysical damage,create enormous amounts of demolition waste through the destruction of buildings and infrastructure, and this is considered to be a grave consequence of disasters (USEPA, 1995; FEMA, 2007) . Shibata et al (2012) highlighted that the Great East Japan earthquake and tsunami,which occurred in 2011, had an estimated generated waste in the Fukushima prefecture of16 billion kilogramswhich is equivalent to 14 Accordingly, this paper focuses on the capacities of dealing with post disaster waste in general, on the justification for theselection of the Sri Lankan context and on existing capacities, capacity gaps and factors influencing capacity building in particular.
2.

Capacities of Post Disaster Waste Management
Concept of Capacity Building/Development
Capacity building is an essential component in the development of theory and practice, especially among various global, international and national organisations such as the World Bank, international donor agencies and civil societies (Pieterse and Donk, 2002).
LaFordet al (2002) considered capacity building as an indefinable concept.During the 1990s, capacity building focussed on issues relating to management and administration (Grindle and Hilderbrand, 1995) . It was termed as a capabilities approach providing opportunities to improve people's quality of life through access to a wide range of capabilities (Sen, 1981) and as capacitation, an effort to measure and promote relief and development programmes by donors (Wolfe, 1996) . Morgan (1998) 
Capacity Needs for Post Disaster Waste Management
Recent decades have placed more focus on capacity building to increase resilience to natural hazards due to associated economic, social and environmental challenges. Capacity building dominates disaster management policies and practices in developing countries which are more vulnerable to disasters, particularly to the impacts of climate change due to poverty, weak governance and ecosystem degradation (Webb and Rogers, 2003) . Coping with disasters and enhancing the capabilities of communities are priority targets for vulnerable countries (Ozden, 2007) .Hartwiget al (2008) identifiedit as a key concept facilitating sustainability in developing countries. Boyd and Juhola (2009) explained that it provides an opportunity to understand the strengths, weaknesses, threats and opportunities when planning towards a resilient future through the identification of broader issues around the sustainable development of a particular programme, project or process, including unique cultural, social and ecological characteristics. Capacity building is necessary due to a lack of financial, institutional and technological capacities and access to knowledge to deal with risks and benefits (Ayele and Wield, 2005 ).
According to Brown et al (2011a) the sustainability of disaster waste management systems depends not only on required technologies or guides but also on the development of institutional and human capacities that enhances preparedness and responses to future disasters. Institutional capacities need to be built to prevent, prepare and respond to disasters, 
3.
Study Background and Post Disaster Waste Management
Sri Lanka is prone to natural disasters such as floods, windstorms, landslides and droughts as illustrated in Figure 1 . Thus, the next section presents the methodology adopted to explore the existing capacities of the above mentioned areas of post disaster C&D waste managementin order to identify the capacity gaps and the influencing factors that need to be addressed for sustainable post disaster waste management.
4.
Research Methodology
The research methodology was designed in four phases to achieve the objectives of this research study, as illustrated in Figure 2 . Thus, as illustrated in Figure 2 , the third phase involved data collection on the existing capacities, capacity gaps and the influencing factors of post disaster C&D waste management. A case study approach was selected as the most appropriate method to proceed with the data collection under qualitative phenomena, as it focused on contemporary events and did not require the control of a behavioural event. Three cases were selected under the multiple case study design and capacity gaps were selected as the unit of analysis.The case studies were selected to represent key stakeholders involved in post disaster C&D waste management: government, nongovernment institutions, and other sectors, as shown in Table   2 . Yin (2009) , the interview is one of the most important sources of case study information, where it utilises guided conversations rather than structured queries.
Furthermore, semi-structured interviews are used to allow the expressing ofopinionsin an openly designed interview situation rather than in a standardised interview or a questionnaire (Flick, 2006) . Thus, semi-structured interviews allow sufficient flexibility to approach different respondents, covering the same areas of data collection, while enabling an adaptation of the questions, to clarify doubts and ensure that the response is properly understood by repeating and rephrasing the questions (Noor, 2008) . Accordingly, fifteen semi-structured interviews were conducted (refer to Table 21 ) within the case studies including professionals experienced in post disaster waste management, representing the entities of government, non-government institutions, and other sectors at national level and these interviews were utilised as the unit of data collection. In addition, documentary reviews were conducted for this study to further clarify the data gathered through the semi-structured interviews at the case study stage. Details of previously conducted programmes and projects were specifically gathered through documents such as annual reports, yearly progress reports, etc. The fourth phase involved interviews with six experts which were conducted in order to further verify the gathered information through the case studies.
The cross-case analysis technique was used as a suitable data analysis technique as the research contained three case studies. Code-based content analysis and cognitive mapping techniques were used to analyseeach individual case, based on the seven themes of skills and confidence building, organisational implementation, linkages and collaborations, continuity and sustainability, investment in infrastructure, research and development, and communication and coordination. Content analysis is a method of analysis of large sets of data in the simplest way as it produces a uniform schema of categories which facilitates the comparison of the different cases to which it is applied. NVivo (Version 7) was used to assist the data analysis process as it facilities both content analysis and cognitive mapping.
5.
Research Findings
The research findings are disscused under three sub headings, as follows.
Existing Capacities of Post Disaster C&D Waste Management
The existing capacitiesidentified in post disaster waste management are summarised in Table   3 . Types and levels at which programmes/ projects conducted  Many training programmes focus on technical skill development at local level  One project initiated to manage C&D waste generated from disasters (COWAM) Policies and position statements  Recruitment/ promotions based on government rules and regulations in government sector and on agency policies in others sector 

Organisational implementation
This section presents an analysis of the existing capacities of national level entities in organisational implementation, exploring how organisational structures and processes improve disaster C&D waste management. It addresses roles and responsibilities, contributions to disaster waste management, policies, rules, regulations and strategies for post disaster waste management.
Comment [ G7] : RI-8/RI-9
Comment [ G8] : RI-10
The findings revealed that most entities play a proactive role in disaster waste management.
Local authorities are responsible for the management of peace time solid waste including disaster waste. As noted, "peace timeC&D debris is also categorised as municipal solid 

Investment in infrastructure
This section presents an analysis of the existing capacities in investment in infrastructure at national level. It focuses on avenues for investment in infrastructure to enable the smooth and effective management of disaster waste, such as recycling plants and dumping sites.
Non Government Organisations (NGOs)
Line Ministries and Departments
Universities and Institutes
The findings revealed that all government entities obtain funds from the Government Treasury. Certain institutions independently earn money through the issue of licences, permits and taxesin addition to Treasury funds. Further procurements are made through donors, competitive bidding, training programmes and collaborative projects by entities in all sectors. Non-governmental and other sector entities additionally obtain funds from global networks. Special committees to identify funding avenues, specifically at non-governmental entity level have been established. Investments are further facilitated through loans, provincial councils, local authorities and government projects such as "Pilisaru" to undertake peace time solid waste management at local levels (Fernando, 2011) .

Research and development
Research and development focus on developing research capacity at personal and entity levels,and at national level. The next section presents the capacity gaps and the factors which influence thecapacity building of post disaster C&D waste management, as identified through the exploration of existing capacities.
Capacity Gaps and Factors influencing Capacity Building for Post Disaster C&D Waste Management
The capacity gaps and the factors which influence post disaster C&D waste management are summarised in Table 4 . Limitations (already mentioned inprevious sections) are also applicable here. 

Organisational implementation
The lack of pre-planned schemes for disaster waste management, low collaboration among stakeholders and the non-functioning of important and necessary committees were key factors that affected proper disaster waste management during the aftermath of the Indian
Ocean tsunami in 2004.,which prevail as capacity gaps to date.These factors continue to exhibit capacity gaps to this day,Efor example,the adverse effects caused by improper disaster waste management on water quality, air quality, flora and fauna, visual impacts and the socio-economyhave beenidentified. Thesegaps lead to further capacity gaps such as the unavailability of provision for disaster waste management within existing policies andnot having a single point of responsibility at national level. The ignorance of responsibilities on disaster waste management, the lack of capacities of officials at national level and a lack of political support all influence the above. The unavailability of a uniform system to manage solid waste and the unenforceability of prevailing rules and regulations are external 

Continuity and sustainability
The aforementioned loopholes in prevailing peace time solid waste management practices and policies, unavailability of formal procedures for the monitoring and evaluation of implemented projects exist as capacity gaps impacting on the continuity and sustainability of 

Investment in infrastructure
The loopholes in the rules and regulations on fund raising and in procurement procedures are major capacity gaps impacting on investment in infrastructure at government sector entity level. The low flexibility in policies, rules and regulations and unethical practices cause lower transparency in project selection and evaluation procedures, inadequate fund raising capacities within staff and alack of independent avenues to earn funds which lead to these factors affectinginvestment in infrastructuresuch as collection of funds via taxation. The unsupportive attitudes of donors and a lack of being able to process large quantities of disaster waste commercially, except in the case of the tsunami adversely affect environmental protection related investments. The absence of a disaster fund is a major external influencing factor affecting investment in infrastructure for waste management. Examples are,This leads to a lack of funds to acquire technology and equipment, and operational issues relatinged to salvaging, recycling and the reuse of waste material weare experienced.The lack of political will and the unsupportive attitudes of the general public regarding recycling products also every city or community which is prone to disasters should have a plan including a detailed strategy for debris collection, temporary storage and staging areas, recycling, disposal, hazardous waste identification and handling, administration, and dissemination of information to the public while identifying any additional removal, transport and handling personnel and equipment that might be needed.
6.
Conclusions
Existing capacities, capacity gaps and factors affecting capacity building in post disaster C&D waste management have been presented within seven identified areas: skills and confidence building, organisational implementation, continuity and sustainability, investment in infrastructure, research and development, communication and coordination, and linkages and collaboration.The findings revealed gaps in legal powers, finance, management, technology, physical assets and human resources prevalent within the current practises of post disaster C&D waste management in Sri Lanka. It also revealed that these gaps mostly relate to, and affect,the functional activities of national entities in post disaster waste management. Thus, the necessity for capacity-building in post disaster C&D waste management within national level entities in Sri Lanka was established. . Ultimately, this study contributes to both theory and practice by identifying seven areas for capacity building at national entity levelin post disaster C&D waste management and provides a further contribution by deriving capacity gaps and factors affecting capacity building within theidentified seven areas in post disaster C&D waste management.Overall it contributes to practice by presenting facts or issues to be considered when preparing policies, legislative acts, regulations or rules pertaining to post disaster C&D waste management..
